The Physical Therapy Management of Gross
Function Loss Following Gunshot Wound to
Left Hand: A Case Report

MATTHEW FREEMAN, BS, SPT
ACKNOWLEDGEMENTS: TARA PARADIE, PT, MS
MICHELLE TURNER PT, DPT, FAAOMPT
& THE PATIENT

Background
Nonfatal gunshot emergencies occur regularly within the United States but
do not often lead to patients entering outpatient physical therapy clinics
for rehabilitation1

These patients may require prolonged rehabilitation, but clinicians may find
a gap in the current literature to help guide their interventions2

Purpose
The purpose of this case study is to describe the outpatient
rehabilitation treatment interventions for a gunshot wound
to the hand

Patient History

 34-year-old male
 Left hand dominant
 Accidentally discharged handgun
on ventral side of left hand

 Underwent emergency surgery to
repair tissue damage

 Employed by the sanitation

department at the local hospital

Examination



Using visual analogue scale, patient
rated his pain 4/10 at best & 8/10 at
worst during active and passive
movements



Gross restrictions in active (AROM) and
passive (PROM) range of motion of
forearm, wrist, and hand



Decreased sensation following median
nerve distribution

Initial ROM measurements for selected
joints
Wrist Flexion
AROM/PROM

20/25 degrees

Wrist Extension
AROM/PROM

-5/-5 degrees

Forearm Supination
PROM

-45 degrees

Average
Metacarpophalangeal
Flexion PROM

29 degrees

Clinical Impression




Good prognosis for recovery due to
lack of fracture, tendon or ligament
repair
Primary goals focus on returning the
left upper extremity to a functional
level in order to participate in activities
of daily living and work duties

Patient Goals








60 Deg. AROM Wrist Flexion
50 Deg. AROM Wrist Extension
50 Deg. AROM Supination
70 Deg. AROM pronation
90% AROM Gross Grasp
Symptom-free writing with a pen for 3
minutes
Perform 25# floor to chest lift without
pain

 The patient was seen twice a
week for 13 weeks

Plan of Care



Appointment times lasted from
one to two and a half hours



A referral to a splint-maker was
provided to help assist with ROM
improvements

 Interventions included therapeutic
exercise, therapeutic activities,
neuromuscular reeducation,
manual therapies, and modalities

Therex
Interventions focused on regaining ROM and strength of the hand, wrist, forearm and elbow
AROM of the elbow, forearm, wrist and hand

Resisted pinching

Images via HEP2Go Inc.

Cone lifting and transfers

Resisted wrist
flexion/extension

Stress ball gripping

Resisted
supination/pronation

Theract


Interventions focused on improving the patient’s ability to perform fine motor tasks such as
writing and specific job functions such as lifting and carrying

A few of the chosen interventions include:
Pencil control
worksheets

Left: https://www.sparklebox.co.uk/40414050/sb4041.html
Center:
https://montessorium.com/encyclopedia/folding-cloths
Right: HEP2Go Inc.

Towel folding

Floor to waist lifting

Manual therapy
•

Manual therapies were integral to
improve soft tissue and joint mobility

Interventions Included






Hand PROM

Distal radioulnar mobilization
Left: HEP2Go Inc

Passive range of motion
Proprioceptive neuromuscular
facilitation (PNF) stretching
Sensory reeducation
Joint mobilization
Instrument assisted soft tissue
mobilization (IASTM)

Neuromuscular Reeducation
 Neuromuscular reeducation tapping techniques supplemented therex and thereact to
help reestablish motor control of the intrinsic musculature3
 During the tapping procedure, the therapist provided a light but firm tapping stimulus over
the muscle belly of the target muscle, while the patient performed a maximal voluntary
contraction

Modalities and Splinting
 Moist hot packs

Utilized during initial treatments to help heat tissues of upper extremity, promote
relaxation, and decrease pain4,5

 Neuromuscular electrical stimulation (NMES)

Implemented to assist in the activation and strengthening of the wrist extensors
Electrodes placed along extensor digitorum muscle belly6

 Dynasplint

Custom splinting device to promote improvements in intrinsic and extrinsic ROM
while at home

Splinting Positions
Wrist and finger extension

Wrist and finger flexion

Splints were worn 4-6
hours per day as the
patient tolerated

Outcomes
ROM measurements on final visit


ROM notably improved in most
forearm, wrist, and hand joints,
however, both active and passive wrist
extension remained highly restricted



Resting pain was resolved



The patient was able to return to
modified job duties prior to his final visit
and return to leisurely and recreational
activities

Wrist Flexion
AROM/PROM

70/78 degrees

Wrist Extension
AROM/PROM

-15/-3 degrees

Forearm Supination
PROM

64 degrees

Average
Metacarpophalangeal
Flexion PROM

75.8 degrees

Limitations & Future research


Limitations


Lack of continued data
collection following the
patients 26th visit



It is unknown if the patient
continued to make
functional gains



Future Research


Understanding the optimal
amount of daily therapy will
help guide clinicians while
developing a plan of care to
maximize their patient’s
outcomes

Conclusion
A comprehensive approach to the rehabilitation of a gunshot wound to the hand
appears to be successful in promoting functional patient gains. PT interventions should
be tailored to the patient-specific limitations and the activities they hope to return to
due to the complex nature of hand rehabilitation.
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